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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-4, 6-19, and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goosens (US Patent 4,517,416) in view of Petroff et al. (US Patent Application Publication 
2002/0176597). 

Claim 1 is limited to a low frequency loudspeaker. Goosens discloses an 
electro-acoustic transducer having a diaphragm comprising a layer of 
polymethacrylimide foam. See Abstract. With respect to the structure of the speaker, 
Goosens depicts in figure 3, a driver (2) that is coupled to cone diaphragm (21). The 
voice coil/dr/Ver is coupled to a spidery 'inner suspension (5) and a surround/outer 
suspension (7). Cone (21 ) drives a further diaphragm (20) that is flat. One edge of the 
further diaphragm (20) is terminated at outer suspension (7). Clearly, Goosens does 
not depict a second edge that defines an aperture for passage of acoustic energy 
directly from said cone (21 ) laterally outwardly of said cone. 

Petroff teaches a flat panel speaker, similar to that disclosed by Goosens in that 
a substantially flat diaphragm is resonated by a secondary cone-shaped diaphragm. In 
particular, figure 7 of Petroff depicts a driver (16) that corresponds to the voice coil (2) of 
Goosens, a secondary cone (24) that corresponds to cone (21 ) of Goosens, and a flat 
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diaphragm (18) that corresponds to the diaphragm (20) of Goosens. The operating 
principles are quite similar, however, the flat diaphragm (18) of Petroff includes a 
secondary edge (44) that defines aperture (42). This aperture allows sound to pass 
directly from cone (24). Petroff indicates that this aperture increases the frequency 
response of the speaker. See paragraph 44. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify a flat diaphragm to include a 
hole coincident with the location of a secondary cone diaphragm as taught by Petroff for 
the purpose of enabling greater sound reproduction within the middle to high ranges. 

Claim 2 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As seen in figure 3, the further diaphragm (20) is 
mechanically terminated and secured to the speaker chassis (6) by centering ring (7). 
The centering ring provides a secondary suspension, which also means it provides an 
inherently rigid termination, as it must provide a restorative force to the lateral 
displacement of driver (2), cone (21) and diaphragm (20). Therefore, Goosens in view 
of Petroff makes obvious all limitations of the claim. 

Claim 3 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. Clearly, the termination of the further diaphragm (20) at 
centering ring (7) must be inherently resilient, otherwise the diaphragm would fly free of 
the speaker chassis (6) upon lateral displacement imposed by driver (2). Therefore, 
Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 4 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. It is clear from figure 3 that cone diaphragm (21 ) and flat 
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diaphragm (20) are connected together by way of annular device (30). Their connection 
must inherently be rigid, so cone (21 ) can induce mechanical vibrations within 
diaphragm (20). Therefore, Goosens in view of Petroff makes obvious all limitations of 
the claim. 

Claim 6 is limited to a loudspeaker as claimed in claim 4, as covered by 
Goosens in view of Petroff. As shown in the rejection of claim 4, Goosens depicts an 
annular intermediate member (30) that provides elastic dampening, making it inherently 
rigid. Therefore, Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 7 is limited to a loudspeaker as claimed in claim ?, as covered by 
Goosens in view of Petroff. Clearly, figure 3 of Goosens depicts a resilient connection 
between flat diaphragm (20) and cone (21), as no displacement is allowed between the 
flat diaphragm and cone. Therefore, Goosens in view of Petroff makes obvious all 
limitations of the claim. 

Claim 8 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As shown in the rejection of claim 4, cone (21 ) is connected 
to the flat diaphragm (20) by way of intermediate member (30), which provides elastic 
dampening, making it inherently resilient. Therefore, Goosens in view of Petroff makes 
obvious all limitations of the claim. 

Claim 9 is limited to a loudspeaker as claimed in claim 6, as covered by 
Goosens in view of Petroff. Figure 4 depicts a perspective view of the speaker of figure 
3, it is clear that each element is of a substantially annular construction, including 
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intermediate member (30). Therefore, Goosens in view of Petroff makes obvious all 
limitations of the claim. 

Claim 10 is limited to a loudspeaker as claimed in claim 8, as covered by 
Goosens in view of Petroff. Figure 4 depicts a perspective view of the speaker of figure 
3, it is clear that each element is of a substantially annular construction, including 
intermediate member (30). See column 7, lines 24-25. Therefore, Goosens in view of 
Petroff makes obvious all limitations of the claim. 

Claim 11 is limited to a loudspeaker as claimed in claim 10, as covered by 
Goosens in view of Petroff. Goosens discloses that the intermediate member (30) is 
possibly made out of rubber, which in itself is not a cellular material. 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to use cellular rubber instead of normal rubber in order to provide 
elastic dampening between a first conical diaphragm and a second substantially flat 
diaphragm. Applicant has not disclosed that using a cellular material provides any 
advantage, is used for a particular purpose, or solves a state problem. One of ordinary 
skill in the art, furthermore, would have expected applicant's invention to perform 
equally well with either a cellular or plain rubber elastic insulating tubing because the 
elasticity and resistive force provided by either is a mere design choice, both devices 
being capable of providing substantially the same physical constants. Therefore, it 
would have been obvious to a person of ordinary skill in the art to use cellular rubber 
instead of plain rubber as specified in claim 1 1 . 
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Claim 12 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As taught by Petroff, the second edge (44) is preferably the 
same size as cone (24) (cone 21 of Goosens). The cone and flat diaphragms are then 
connected at this point, adjacent to each other. See paragraph 44. Therefore, 
Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 13 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As seen in figure 3 of Goosens, the cone (21 ) is connected 
to outer suspension (7) by way of or adjacent to flat diaphragm (20). Therefore, 
Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 14 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As seen in figure 3, inner suspension (5) is connected to 
the inner edge of cone (21 ) while the outer suspension (7) is connected to the outer 
edge of cone (21 ). Therefore, Goosens in view of Petroff makes obvious all limitations 
of the claim. 

Claim 15 is limited to a loudspeaker as claimed in claim 7, as covered by . 
Goosens in view of Petroff. Goosens discloses that the flat diaphragm (20) comprises a 
first, second, and third layers (i.e. laminar). See column 5, line 43 through column 6, 
line 40. Therefore, Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 16 is limited to a loudspeaker as claimed in claim 75, as covered by 
Goosens in view of Petroff. Goosens discloses a top (1 0) and bottom skin layer (1 1 ), or 
first and second layers. See column 5, lines 48-51 . The two layers sandwich a layer of 



Application/Control Number: 09/921 ,043 Page 7 

Art Unit: 2644 

foam formed with corrugations, as seen in figure 4. See column 7, lines 34-39. 
Therefore, Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 17 is limited to a loudspeaker as claimed in claim 75, as covered by 
Goosens in view of Petroff. Goosens discloses that the laminar is composed of 
polymethacrylimide foam (i.e. plastics material). See column 7, lines 34-39. Therefore, 
Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 18 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. As seen in figure 3, the lateral dimension of the flat 
diaphragm (20) is anywhere between one and two times as great as the lateral 
dimension of the cone diaphragm (21 ). Therefore, Goosens in view of Petroff makes 
obvious all limitations of the claim. 

Claim 19 is limited to a loudspeaker as claimed in claim 18, as covered by 
Goosens in view of Petroff. As seen in figure 3, the lateral dimension of the flat 
diaphragm (20) is less than three times that of the lateral dimension of the cone 
diaphragm (21 ). Therefore, Goosens in view of Petroff makes obvious all limitations of 
the claim. 

Claim 21 is limited to a loudspeaker as claimed in claim 1, as covered by 
Goosens in view of Petroff. Goosens discloses driving the voice coil (2) with a magnetic 
structure (4) (i.e. an electromagnetic motor). See column 5, lines 27-38. Therefore, 
Goosens in view of Petroff makes obvious all limitations of the claim. 

Claim 22 is limited to a loudspeaker as claimed in claim 22, as covered by 
Goosens in view of Petroff. As seen in figure 3, the chassis (6) defines a frustoconical 
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volume. Therefore, Goosens in view of Petroff makes obvious all limitations of the 
claim. 

Claim 23 is limited to a low frequency loudspeaker. Claim 23 essentially 
contains all the limitations of claim 1 , and in addition those recited in claims 15, 18, 19, 
and 21, all of which are unpatentable over Goosens in view of Petroff. 

2. Claims 1, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Goosens 
et al. (US Patent 4,567,327) in view of Petroff. 

Claim 1 is limited to a low frequency loudspeaker, Goosens '327 discloses a flat 
diaphragm transducer. See Abstract. With respect to the structure of the speaker, 
Goosens '327 depicts in figure 2, a driver (2) that is coupled to cone diaphragm (21 ). 
The voice coW/driver is coupled to a spider//nner suspension (5) and a surround/outer 
suspension (7). Cone (21 ) drives a further diaphragm (1 ) that is flat. One edge of the 
further diaphragm (1 ) is terminated at outer suspension (7). Clearly, Goosens '327 
does not depict a second edge that defines an aperture for passage of acoustic energy 
directly from said cone (21 ) laterally outwardly of said cone. 

Petroff teaches a flat panel speaker, similar to that disclosed by Goosens '327 in 
that a substantially flat diaphragm is resonated by a secondary cone-shaped 
diaphragm. In particular, figure 7 of Petroff depicts a driver (16) that corresponds to the 
voice coil (2) of Goosens '327, a secondary cone (24) that corresponds to cone (21 ) of 
Goosens '327, and a flat diaphragm (18) that corresponds to the diaphragm (1) of 
Goosens '327. The operating principles are quite similar, however, the flat diaphragm 
(18) of Petroff includes a secondary edge (44) that defines aperture (42). This aperture 
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allows sound to pass directly from cone (24). Petroff indicates that this aperture 
increases the frequency response of the speaker. See paragraph 44. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify a flat 
diaphragm to include a hole coincident with the location of a secondary cone diaphragm 
as taught by Petroff for the purpose of enabling greater sound reproduction within the 
middle to high ranges. 

Claim 4 is limited to a loudspeaker as claimed in claim 1, as covered by 
Goosens '327 in view of Petroff. It is clear from figure 2 that cone diaphragm (21 ) and 
flat diaphragm (1 ) are directly connected together. Their connection must inherently be 
rigid, so cone (21) can induce mechanical vibrations within diaphragm (1). Therefore, 
Goosens '327 in view of Petroff makes obvious all limitations of the claim. 

Claim 5 is limited to a loudspeaker as claimed in claim 4, as covered by 
Goosens '327 in view of Petroff. As shown in the rejection of claim 4, the secondary 
cone diaphragm (21) directly induces mechanical vibrations within flat diaphragm (1) 
with no intervening coupling. Therefore, Goosens '327 in view of Petroff makes obvious 
all limitations of the claim. 

3. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goosens in view of 
Petroff and further in view of Azima (US Patent Application Publication 2001/0055402). 
Claim 20 is limited to a loudspeaker as claimed in claim 7, as covered by 
Goosens in view of Petroff. Goosens discloses that the flat diaphragm (20) may be of 
rectangular shape. Clearly, the outer suspension (7) will be inherently required to take 
a rectangular shape as well to fit the shape of the diaphragm. However, Goosens does 
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not disclose the shape of the corners of the outer suspension, and hence terminating 
frame of the flat diaphragm (20). 

While not depicting an outer suspension, Azima teaches a flat loudspeaker, such 
as that disclosed by Goosens that is terminated by a square frame with rounded corners 
on both the inside and outside. It would have been obvious to one of ordinary skill in 
the art to terminate a rectangular, flat diaphragm as taught by Azima because Goosens 
does not pictographically disclose how one of ordinary skill in the art would shape the 
terminating frame of the rectangular, flat diaphragm. 
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